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Very low propagation losses i n  straight photonic crystal waveguides (PCWs) have previously been reported [I] .  A next 
natural step is to add functionality to the PCWs and create ultra compact optical cc 
been fabricated in a Si02/Si/SiO? trilayer film. The photonic crystal is defined by 
holes with diameter D8,,,=0.76A arranged in a triangular lattice having lattice 
constant A=428 nm. Leaving out single rows of holes creates the PCWs. Two 
PCWs are separated by one row of holes and the coupling length is 30A. The 
coupling channel includes two 60" bends to separate the two channels from each 
other as illustrated in the SEM image t o  the right. The coupled light is recorded 
from a mirrored coupler in order to avoid any losses introduced by the two 60" 
bends. The light is coupled in and out of the PCWs using tapered ridge 
waveguides. An optical spectrum analyser records the light from the coupled and 
direct channel by using two LED sources centred at 1330 nm and 1550 nm. 30 
FDTD calculations utilising an improved version of the ONYX-2 code [21 are used to simulate the directional couplers. 
The simulated structures are identical to the experimental ones, except that the length of the intermediate straight PCW 
connecting the two bends is 5A and 28A in the simulations and experiments, respectively. The experimental and 
simulated spectra for TE and TM polarised light for the transmission through the direct and coupled channels are shown 
in the figures below. The experimental data are normalised to ridge waveguide measurements. 
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The 3D FDTD simulations successfully explain all the major features of the experimental spectra as well as the actual 
transmission level. Especially noteworthy is the transmission level, experimentally found to be above -3 dB in the 
wavelength range 1520-1690 nm, for TM polarised light in the coupled channel. It is noted that even though band 
calculations show that the propagation of the TM polarisation takes place below the TM valence band, very high and 
spectrally smooth coupling is observed for the TM polarisation in this wavelength range. 
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